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(54) YCTPOl/lCTBO fl/lfl BbinPABJIEHflfl 
OGCAAHOl/l KO/lOHHbl 
(57) M3o6peTeHne othocmtcr k He4>TflHofi m 
ra30BOM npoM-CTw m npeAH33HaseHO a/»» bw- 
npaBneHMfl o6caAHOw ko/iohmw (OK). Ue/ib - 
noobiiueHne. naAexHocTM pa6oTbi ycip-aa 33 
CMeT npeAOTBpaiueHwn ero 3 a k/i m hubs huh b 
CKeaxMHe npn OAHoapeMenHOM skohomhw 
3HepropecypcoB 3a cseT o6ecneMeHnsi B03- 
moxhoctm yMenbUjeHMfl KpyT»mero MOMCHTa. 
f\na 3Toro Kopnyc (K) 1 ycip-sa MMeeT kohmmc- 
CKwe np»My»o w oSpaTHbie Hanpas/ifliomMe. a 
Ha ero napyxHOfi noBepxHoc™ awno/iHeHu 
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xo/ibueBOfl na3 2 u paA^anbHbie na3bi 10. flo- 
c/ieAHne mmciot e nonepesHOM ceneHun K 1 
paBHOMepno M3MeHsK)LLiyK)cw rny6nHyA/ifl pa- 
Ana/ibHoro nepeMeineHMA po/jukod (P) 5 m 6. 
Koropwe paanemeMbi b na3ax 10 c bo3mo>kho- 
CTbio paAwa/ibHoro nepeMemeuMfl. B xonbue- 
bom naay 2 noc/ieAooaTenbHO c 
B03Mo>KHOCTbio BpameHMfl OTnocnTe/ibHO npo- 
AonbHovi ocm K 1 ycTaHoaneHbi xo/ibqa 3, 4 m 8 
c nasaMM 9 Ha o6pameHHbix APyr k APyry no- 



BepxHOcrqx. rAe pacnonowenbi BwcTynw. jQ/im- 
na na30B xo/ieq 3,4m8b nonepenMOM n/iocxo- 
ctm K 1 paena Be/inHMHe paAna/ibHoro 
nepeMeiAeHnw P 5 m 6. Me*Ay Ko/ibqaMM 3. 4 
mBc B03MOXHOCTbK> BpaiqeHMw Boxpyr csoew 
ocm pa3MemeH btopom pnA P 5 m 6. B cnyvae 
CMflTMfl OK wa KaxoM-To ee yMacTKe no BceMy 
nepuMeTpy BbinpaB/ieHMe OK 6yAeT ocymecT- 
B/iqTbCfl HenocpeACToeHno bccmm neTwpbMH P 
5 m 6. 4 M/i. 



H3o6peTeHMe othocmtca k He<})T»HOM m 
ra30BOM npoMbiuj/ieHHOCTM. a MMenHo k ycT- 
poiiCTD3M A/in Bbinpao/ieHM» o6c3ahom kojioh- 

HU. 

Ue/ibK) M3o6peTennfl nBnaeTca noBwwe- 5 

HUG H3AOKH0CTU pa60TU yCTpOMCTB3 33 CMeT 

npeAOTDpameHVui ero 3a»cnMHMBaHM» o cxBa- 
xHHe npw OAHODpeMenHoti skohommw aHepro- 
pecypcoB 3a CMeT o6ecneMeHun yMeHbtueHMH 
KpyTflmero MOMenTa. 10 

Ha <t>nr. 1 cxeMaTHMHo M3o6paxeHO npeA- 
naracMoe ycTpowcTao; na 4>nr. 2 - pa3pe3 A-A 
na <fur. 1; Ha <$>wr. 3 - pa3pe3 B-5 Ha <t>wr. 1: 
na <t>wr. 4 - TpaeKTopun nepeMemenMM oce* 15 
opaiAeunn po/mkob. ncpexaTbiBaiomMxcfl no 

CMBTOM M HeCMRTOM CTeHK3M 06C3AHOM KO/IOH- 
Hbt. 

YCTpOMCTBO COCTOUr M3 UM/ll4HApH4eCK0r0 

nMewiuero KGHMsecxyio np«My»o m o6paTHyio 20 
HanpaanniomyK) Kopnyca 1, Ha HapywHOM no- 

oepXHOCTM KOTOPOTO BbinOHHeH KO/lbUeBOM 

na3 2, rAe noc/ieAosaTe/ibHo pa3MeiueHw un- 
nuHApMMecKne xo/ibua, Bepxnee 3 m hvdkhcg 

4, MG)KAy KOTOpbIMM yCTaHOB/IGH W C B03MOW- 25 

HOCrb'K) BpaiqeHnq Boxpyr CBoea ocm BepxHMii 

P«A PO/1MKOB 5 M HM*HMi* p«A PO/IMKOO 6, CH36- 

>KeHHb»x pa3MetneHHbiMM b Bepxnew w HMxtieM 

M3CTHX H3 MX TOpUOBblX nOBepXHOCTBX BblCTy- 

naMM 7. Me>KAy BepxHMM m hmxhmm paa3mm 30 
PO/tmkob ycTaHOB/ieHo cpeAHee unnuHAPMHe- 
CKoe KO/ibuo 8. BepxHee 3, cpeAnoe 8 m hm>k- 
Hee 4 UM/iMHApMMecKue xo/ibLia BbinonneHbi c 
na3aMM 9 Ha o6pameHHwx APyr * APyry noaep- 
xhoctpx, rAe pacnonoxeHw ©biCTynw 7 po/m- 35 
kob. Po/imkm 5 m 6 yciaHOBneHbi b naay 2 m 
paAnanbHbix na3ax 10 xopnyca. Ra3bi 10 xop> 
nyca Misieior b nonepeMHOM ceMenuw Kopnyca 
paBHOMepHo M3MenfliomyiocH r/]y6MHy ot bw- 
CTynoB 11 k anaAMnaM 12 Ann paAwa/ibnoro 40 
nepeMetueHM5i po/imkob. Ko/ibna 3, 4 w 8 ycia- 
Hoanenbi c bo3mo>kh ocTbK) apameMMfl othocm- 
Te/ibHo npoAo/ibHoit ocm icopnyca. a A^MHa 
naaoB 9 Koneu b nonepeMHOM nnocKocTu xop- 
nyca paBHa paA^a/ibHOMy nepeMeiqeHMK) po- 45 
/imkob. B Kopnyce DunonHen oceooM Kanan 13. 



YcTpoMCTBo pa6oTaeT c/ieAyK>iUMM o6pa- 

30M. 

YCTPOMCTBO Ha KOHOHHe 6ypM/lbHblX Tpy6 

cnycxaioT b CKBaxuHy m npM AOCTM>KeHMM mm 
BepxneM rpaHMuw CMAToro yMacTxa o6caAHOM 
KO/iOHHbi'cnycK npei<pamaK>T. 3aTeM oneHb 
MeAneHHo BpamaiOT xo/ioHHy 6ypM/ibHux 
Tpy6. Ecnn Kononna Tpy6 cbo6oaho BpatuaeT- 
cn 3to yK33biBaeT Ha to, mto pnAw po/imkob 
sepxHMM 5 w hm)khmm 6 (<|>Mr. 1-4) eiue Me 
B3aMMOAeMCTByK>T co CMATbiM ynacTKOM 06- 
C3AH0M KonoHHu. He3HaMMte/ibH0 yae/iMHMB 
rny6MHy cnycKa ycTpoviCTBa. BHOBb Bpau^aiOT 
Ko/iOHHy 6yp.MnbHwx Tpy6. AanbHeMujMM cnycx 
ycTpoMCTaa npexpaiuawT b tom cny^ae, ec^M 
npu BpameHMM ko/iohhu Tpy6 B03HMicaeT co- 
npoTMBneHMe ee apatMeHMio. mto CBMAeTe/ibCT- 
ByeT 06 ynope pohmkob ycTpoiiCTBa b cmatwm 
ynacTOK o6caAHOM ko/tohhw. Flocne 3Toro co- 

3A3K)T UMpxy/lflUMIO npOMWBOMHOM )KMAKOCTM 

a CKaa>KMHe, xoTopan npoxoAMT Mepea oceBOM 
Kanan 13 Kopnyca 1 m nooie BbixoAa M3 Hero 
oMusaeT po/imkm m cnoco6ctByeT mx ox/ia>KAe- 

HMK). DpM BpaiJUeHMM KOilOHHbl 6ypM/lbHbJX 

Tpy6 spamaeTca xopnyc 1 ycTpOMCTBa, npM 
3tom po/imk, h3xoa«immmc« bo BnaAMHe 12 pa- 
AnanbHoro na3a 10 Kopnyca (<|>Mr. 4), oxaawBa- 

eTCfl npM)K3TbiM OAHOBpeMeHHO K CM»TO^ 

CTeHxe o6caAHOM ko/iohhw m AHy paAManbHoro 
na3a xopnyca. B pe3ynbTaTe Mero ppomcxoamt 
nepexaTbiBaHMe po/iMxa no ynoM«HyTbiM no- 
BepxHOCTHM o6caAHOfi ko/iohhw m xopnyca yc- 

TpOMCTBa. B to xe BpeMfl PO/1MK. 

pacnono>KeHHbiH c npoTMBononox<HOM cropo- 
hu xopnyca 1. ynMpaeTCR b HecMnTyio CTenxy 
o6caAHOM ko/iohhu m nepexaTUBaercfl oaho- 
BpeMeHHo no 3tom noaepxHocTM m Any paAM- 
a/ibHoro na3a Kopnyca. npvi 3tom 
HanpasnenMe nepexaTbiaaHMn pohmkob m Bpa- 
menwe. CB»3aHHbix c hmmm Bepxnero, cpeAne- 
ro m HM)KHero uwnMHAPMMecKMx Koneu 3. 8 w 4. 
coHnaAaeTc Hanpas/ieHMeM BpameHM» xopny- 
ca 1 ycTpoMCTaa. B npouecce nepexaTbiaaHMs 
po/imkob no Any paAManbHoro na3a 10 ohm m3 
anaAMHbi 12 nepeMemawrcn Ha BepiuMHy 11, 
mto conpoBOttAaeTcn npMHyAMTe/ibHWM ou- 
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.AOnwenueM po/iwxoa U3 xopnyca no/j acwct- 
BneM Q03HMKaiomero 6oxoBoro (BbinpaB/i«K>- 
mero) ycMmiw. Hpw BUABwxeHMw pomiKoa ux 
BWdynw 7 nepeMemaKnca no naaaM 9. koto- 
pwe npeAycMorpeHu o xo/ibuax 3. 4 h 8. flpw 5 
3tom TpaeKTopun nepeMeuneHMn ocn apame- 
hma ()o/ihk3, nepeKaTbieaiOLuerocfl no necMfl- 
tom CTGHKe o6caflHOM KO/iOHHu, 6yAeT MMeTb 
bma OKpy>KHocTM, noxa33HHou Ha (t>W\ 4 
cn/iotuHon /imhmgm, ueHTp KOTopOM coanaAaeT 10 
c ueHTpoM o6caAHOM ko/iohhw. Ocb we epa- 
menua po/mxa, nepexaTbiBaiomerocfl no cma- 
tom ctchkg Ko/iOHMbt w BunpaonHKDmero ce, 
6yAeT nepeMeiuaTbcn no napa6o/inHecxoM 
TpaeKTOpMM, KOTopan noKa33Ma Ha tom we <Jw- 15 
rype nynxTHpnoM /lMHuew. 3to nponcxoAHT 
M3-3a Toro, mto ycw/ine, neo6xoA"Moe ai« bu- 
npaBneHM* cmhtoto ysacTxa o6caAHOw ko/ioh- 
Hbi scerAa Menbuie ycnnmi, nco6xoAMMoro 
A/ia nepBHMHOMAe<t>opMauMMTOM>Ke kohohhw. 20 
Po/imk, nepexaTbiBaioiAiiMCw no HecMWTow 
CTenxe o6caAHOM xonoHHbi, nepeMemaacb M3 
enaAMHW 12 na aepwMHy 1 1 Ana paAwa/ibHoro 
na3a. OTOABuraeT nopnyc 1 ycTpotiCTea ot ne- 
cmhtow creHKM a CTopoHy cmatow. BbiABwwe- 25 
Hue po/iMKoa M3 xopnyca npeicpainaeTCfl 
noc/ie AOCTuxennfl mmm aepujuH 1 1 Ana paAM- 
a/ibHoro na3a. MaxcwManbHoe paccTonHne. Ha 
KOTopoe nepeMemaeTc* po/iwx, BbjnpaB/i«io- 
mwii cMATyio CTewxy o6caAHOM ko/iohhw. 6y- 30 

ACT pdBHO CyMMe paCCTOflHMM. Ha xoTopue 

BWABuraiOTCfl M3 Kopnyca ynoMRHyTuw 11 npo- 
TMBO/ie>Kaiuui4 eMy po/inxn. B c/iynae cmrtmh 
o6c3ahom KOAOHHw na k3xom-to ee yMacTxe no 
BceMy nepMMeTpy BbinpaeneHue xonoHHw 6y- 35 
AeT ocyiueCTB/i»TbC« nenocpeACTBeHHO ace- 
MH MeTbipbMW pO/lMKaMM. TaxwM o6pa30M, B 

npoqecce oamoto o6opoTa xopnyca 1 ycTpow- 
CToa BwnpaB/iReTCfl ynacTox o6caAHort ko/ioh- 
hw. pa BHbJM no A*MHe cyMMapnow swcoTe 40 
BepxHero m Huxnero p»aob po/imkob, fl/ia bu- 
npaB/ieHnw HMwenewainwx cmhtwx ynacTxoB 

06caAHOM KO/lOHHbl yCTpOMCTBO AOnyCK3K)T W 

noBTopj?K)T onucaHHbie onepauwu. 

npMMep, J5onycTMM.o6caAHa» xononna 
AnaMeTpoM 299 mm (Mapxa cia/iu K. Tonmuna 
CT6HXM 12 mm) CMATa Ha rny6nHe 3000 m. fl/i* 
Tpy6 Taxow npoHHocTM Hapy)KHoe A3B/ieHwe. 
npw KOTopOM HanparccHne b Te/ie Tpy6w aoctm- 50 
raeT npeAe/ia TexyMecTw, paBHo 130 xfc/cM 2 . 

3T0 3H3MMT, HTO Alfl CMflTHS o6caAHWX KO/JOHH 

yxa3aHHOii npoMHocTM AOCTaTOHHO Hapy>KHoe 
A3B/ieHne nop«AKa 130 xT c/cm 2 . awnpaB- 
zieHMfl jaxnx xo/iohh Tpe6yeTcn Tax>xe Aaa/ie- 55 
Hue (mhm 6oxoBoe awnpaB/iflioinee ycwnne) b 
npeAenax 130 xTc na xa*Abia KsaApaTHwrt 
caHTMMeTp xoHTaxia pa6oMero 3/ieMenTa (b 
A3HH0M c/iyMae po/imkob ycTpowcTBa co cm«- 
tom CTenxoM o6caAHOii xonoHnw, 



ycTpowCTBO cnycxacTCfl na rny6nMy 3000 
m Ha 6ypnnbHOM xonoHHe A^aMeTpoM 140 mm 
(Mapxa cTa/iw K, Tonmnna CTenxw 10 mm), flpw- 
BeAenHWM Bee 1 nor. m TaxoPi ko/iohhw paaen 
Pnp = 38,8 xFc/m. npeAen Texy^ecTM o 1C k 55 
5000 xrc/cM 2 . 

Bee acert 6ypnnbHow ko/iohhw 6yAeT 

P = 38.8 -3000- 116400 xrc. 

(Ipw xo3(|)(t)MuneHTe 3anaca nponnocTn 
K - 1.3 

Oaoh. = = = 3846 kTc/cm 2 

Oh p = -^3rL : (1) 
<7 H = ^ — ~ ; 

^ce«».fpy6u 
. SceM.Tpy6w = 40.7cm 2 ; 

rT _ 116400 _ oocn r , 2 
40 7 2860 ^c/cm' . 

MoMeHT conpoTM8/ieHM» xpyneHMK) 

. w=£L_D_ 3 . (1 _ a < ); 
d -0.12 _ nRfi 

r A e Dud- C00TB6TCT66HH0 Hapy^HuA w 
BMyrpeHMMM A^aMeTpw 6ypM/ibH0A ko/iohhu, 
m; 

w=1 u_aHi ( ,. 086 , ) = 

= 0.000244 m* 1 =244 cm 3 . 
Ha(1) 

3 r 2 ac =f/n P - r;5 : 



np - O m2 ' 

3 



V 3 

OTxyAa AonycTWMbJM MOMenT, c kotopum 
moxho cxpynnBaTb 6ypn/ibHy»o xo/iOHHy a^» 
npwBeAeHiifl ee bo BpniMenne. 6y/ieT 



M = W 



^ "Irtl r2 ^1 /3846 1 - 286"0 T 
-361 120 xr 3 - cm = 3611 xf ■ „. 5 
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Toraa ycunne. BoaHUKatomee or 3Toro mo- 

MeHTa, C0CT3BHT 

Q =f = S = 40573 «rc 

2 

rAe Di - Hapy)KHWM AwaMeTp Kopnyca yCTpofl- 
CTBa (M3roTaB/iM8aeTcn na YBT AwaMeipoM 
178 mm), m. 

ripw BucoTe OAHoro po/iMKa 100 mm. A^a- 
MeTpe 40 mm m BbiABuxeHMii Ka*Aoro po/iMKa 
M3 Kopnyca ycTpoviCTBa Ha 5 mm nnomaAb koh- 

T3KTa Skoh, PO/1MKOB CO CMWTO& CT6HK0W 06~ 

caAHOrt ko/iohhw 6yAeT M3MeHHTbca ot 1 ao 
145 cm 2 . 

BoKoaoe Bwnpa8nflioiuee ycHnwe, coaAa- 
BaeMoe yctpomctbom. pasno 

n - Q 

3to ycn/iwe no Mepe BUABwweHMfl ponn- 
kob us KdHdBKH Kopnyca vcTDOMCTaa 6vneT 
M3MeHHTbc» ot 40573 ao 280 Krc/cM 2 .mo 
3H3MHTe/ibH0 npesocxoAHT ycM/iwe, Heo6xoAM- 
Moe BbinpaB/ieHiin paccMaTpwiBaeMoA 

CMHTOM OScaAHOM KO/IOHHW. 




(pup2 



(D o p m y /> a n3o6peTeHn« 
ycTpotiCTBO At" BbinpaB/ieHMn o6caAHOM 
KonoHHbi, BK/iK>HatOLLiee xopnyc c KOHnnecKn- 
MM npflMOM M 06p3TM0M nanpaanfliouiMMM M 
5 KO/ibyeBWM na30M Ha HapywHOii noBepxHO- 
cth, noc/ieAOB3Te/ibHO ycTaHOB/ieHHbie a 
KO/ibueBOM naay Kopnyca xo/ibua c nasaMM Ha 
B33MMHO o6pameHHbix nosepxHOCTflx. ycra- 
HOB/ieHHbie na icopnyce Me*Ay Ko/ibuaMM c 

10 B03MO*HOCTbK) Bpaii|eHHfl pOHHKH c BbiCTyna- 

mh a sepxnea m HMxcHeii Macmx. pacno/ioxen- 
HUMw b naaax xo/ieu. oTnunaioiHeecji 

TGM. HTO. C Ue/lbK) HOBblUJeHMH H3AOKH0CTM 

pa6oTbi ydpoCiCTBa aa cweT npeAOTBpameHHsi 
15 ero aaK/iuHMBdHMfl b cxea^MHe npn OAHOBpe- 
MennoH 3kohomhm anepropecypcoB 3a CM6T 
d6ecneMeHwn yMeHbiueHMH xpyTfliuero mombh- 
Ta, na napyxHow noaepxHOCTM xopnyca bm- 
nonHeHbi paAwanbHue na3bi, HMeroiqtie b 
20 nonepeMHOM ceneHMw Kopnyca paBHOMepHO 
H3MeHAK)U4yK)Cfl my6nHy j\na paAwa/ibHoro 
nepeMeiMeHMA po/inKoe. npuMeM po/ihkm pa3- 
Meiuenw b paAna/ibHwx na3ax Kopnyca c 
B03M0>KH0CTbio paAna/ibnoro nepeMetue- 

25 HMfl, KO/lbUa yCTaHOB/ieHbt C B03M0)KH0CTbK> 

Bpamennfl oTHOcme/ibHo npoAO/ibHow ocw 
Kopnyca. a A^na na30B K0/ieu b nonepenHOrt 
n/iocKOCTM xopnyca paBHa aennMUHe paA»*a/ib- 
Horo nepeMeiueHMn po/imkob. 

40 
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CocTaDMTe/ib M./leeKoeBa 
PeAaKTOp fO.Cepeaa TexpeA M.MopreHTan KoppeKTop H.Mycica 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns I and 2] 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1 5 said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6, A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 1 0, they move from 
depression 12 to high point 11, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body I of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example, Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf/cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re i 
= 38.8 kgf/m, the yield stress is o y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P= 38.8-3000= 116,400 kgf. 

For a safety factor K - 1 .3 

a v 5000 „_„. 2 
o«* e = -f = ^jj = 3846kgf / cm 2 

P 



o n =~ 

jD/pe cross section 



2 - 



n 40.7 
The torsional moment of inertia is 



Spipe cross section ~ 40.7 cm ; 

116400 =2860kgf/o-rf. 



W 



d 0.12 „„„ 
a= — = — -=0.86 
D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 



From (1) 



16 

■ 0.000244 m 3 = 244 cm 3 . 



3x L = CT L _<T n ; 



k 

X tan~V 



2 _ _2 
lim °n 



„Z _2 



3 

Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



384#-286tf 
M - ^ r" m „ ~" = 244J 

= 361 120 kgfcm = 3611 kgf-m. 
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Then the stress arising from this torque is 

0 M 3611 
Dj 0.089 
2 

where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm ? diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 

Q 

O =— - 

^stragftening q 

This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

A— A 

[see Russian original for figure] 

Fig. 2 

B—B 



Fig. 3 
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